Granulocyte colony-stimulating factor primes NADPH oxidase in neutrophils through translocation of cytochrome b(558) by gelatinase-granule release.
Granulocyte colony-stimulating factor (GCSF) primes reduced neutrophil nicotinamide adenine dinucleotide phosphate (NADPH) oxidase activity in response to formyl peptide but does not increase oxidase activity when used alone. Both oxidase activity and degranulation require phospholipase D (PLD) activation, and exogenous C(2)-ceramide inhibits both functions through inhibition of PLD activity. We extended these observations to investigate neutrophil responses to GCSF. GCSF at a dosage of 30 to 100 ng/mL, a concentration range that primes superoxide release, stimulated a 60% to 100% increase in gelatinase release from tertiary granules but did not stimulate lactoferrin release from secondary granules. A 75% to 100% dose-dependent increase in PLD activity in GCSF-treated neutrophils was also observed. Gelatinase release and PLD activity were inhibited by 10 micromol/L C(2)-ceramide. The increase in gelatinase release in response to priming concentrations of GCSF suggests that tertiary granules contribute a component of the NADPH oxidase to the plasma membrane. Neutrophils treated with 50 ng/mL GCSF were found to contain 20% more cytochrome b(558) in the plasma membrane fraction than unstimulated cells, consistent with degranulation of only tertiary granules. Correspondingly, in the presence of 10 micromol/L C(2)-ceramide, cytochrome b(558) content in the plasma membrane did not increase after neutrophil activation. In contrast, GCSF did not lead to p47phox translocation to the plasma membrane or phosphorylation. Because phosphorylation and translocation of p47phox are required for oxidase activity, these findings account for the inability of GCSF alone to generate the respiratory burst. We conclude that translocation of cytochrome b(558) was responsible for GCSF priming of NADPH oxidase in neutrophils.